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METBOD AND APPLRATUS FOR RECORDING AND

REPLAYING MESSAGRS

BACKGROUND OF THE INVENTION

1. Pield of the invention

The presex;t invention generally relates to a recording and
replaying apparatus for umse in a telephone system, and in
particular to a method and an apparatus which are capable of

recording audio messages of a plurality of callers and thereafter

. replaying the recorded messages.
2. Description of thse Related Art

There have been widely used telephones with an automatic
answering/recording function. By sett;ing such a telephone to an
automatic answer:.ngl::e_eord:.ng moda, speech messages of callexrs
are recoxrded in time sequence and thereafter can be replayed in
the same order. Such a reproduction scheme, however, has a
disédvantage that it is difficult to do immediate access to a
desl:i.rea caller because the sequentially received messages are
replayed in the same oxder. In the case where the same caller
made a call several times, these messages may be separately
recorded with other messages sandwiched between them, resulting

in difficulties in undexrstanding the messages of the same caller.

To directly replay the message of a specific caller, thexe
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has been proposed a telephone with automatic answering/recording

function in Japanese Patent Application Laid-open No. 3-112246.
According to the conventional telephone. the telephone numbers
and the names of the callers ara displayed on soxreen and the user
selects a desired one therefrom to replay the recorded message.
Therefore, instant access to a deslred caller’s message can be
done. |
However, in the case where the same caller made a call

several times and these messages are .s'é;ar,ately recorded with
other messages sandwiched between them, & user’s se;eotioﬁ
instruction 1s needed to select each of the me.ssages. Therefore.,
the conventional telephone also has difficulty in understanding

the messages of the same callex.

SUMMARY OF THE INVENTION

An object of the present invention is to provide message
recording and replaying method and apparatus, which can easlly
understand -the Ts_eparately received messages from each caller.

According to the present invention, an apparatus for
recording and replaying a message received from a calling party
through a telephone line, is provided with a memery for storing
a plurality of messages received from a plurality of calling
parties and a replay controller for replaying the messages stored

in the memory in calling parties using caller information for each
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of the calling parties. Therefore, the received messages can be

continuously replayed for each of calling parties.

The replay controller may count incoming calls or messages
for each of the calling parties and replays messages for a calling
party selected from the calling parties in descending order of
incoming call count or nessage count. In other words, highest
priority 1is given to messages of a calling party having the
'grentest incoming call count or message count and these messages

are first replayed.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a block diagram showing & cordless telephone base
unit having an automatic message recording/replaying apparatus
according to an embodiment of the present inventlion: .

Fig. 2 18 a schematic diagram showing memory areas in a RAM

for storing caller infoxrmation and messages in the embodiment:

Fig. 3 is a schematic diagram showing an example of caller

information stored in the caller information area of Fig. 2:

Figs. 4A and 4B are a flowchart showing an automatic

answexing/recording operation of the embodiment;
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Fig. 5 is a flowchart showing a message replaying operation -

of the embodiment:;

Fig. 6 is a schematic diagram showing an example of caller
information management for explanation of the message replaying

operation.of Fig. 5; and

Fig. 7 1s a schematic diagram showing conventional caller

information management.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, an smbodiment of the present invention will
be described, toking as an example a cordless te}.ephone composed
of a telephone base unit and at leagt one cordless handset unit.

Referring to P:@._g. 1. atelephone base unit includes a-natwork
unit 10 c&nnected to a telephone line LINE. The network unit 10
4is connected to a CLI (caller line indicator) receiver 11 and a
controller 12 which is connected to the CLI receiver'll. a memory
. section 13 and a radio transceiver 14. The controller 12 controls
the operations of the cordless telephone system. An audio
Processing section including a speaker and a micrpph.one for
' telephone receiver and transmitter is not shown in Fig. 1. The
radio transcelver 14 is used to communicate witha cozdlesé handset

unit (not shown) by radio. A power supply circuit 15 supplies
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necessary power to the circuits of the base unit. |

The network unit 10 is composed of a hybrid circuit 101,
an ADPCM converter 102 and a ringer detector 103. The ringer
detectox 103 is connected to the telephone line LINE to detect
a ringing signal thereon when an incoming call occurs and outputs
2 ringer detection gignal to the controller 12. The ADPCM
converter 102 includes an analog-to-digital converter, a
digital-to-analog converter, and ADPCM (adaptive differential
pulse code modulation) enooder/decoder;.’wh;l.ch perform ADPCM
encoding/ dgcoding .

The CLI receiver 1l ies composed of a CLI modem 109 and a
serial~-to-parallel (S/P) converter 110. The CLI modem 209
receives caller information including the caller number and the
time-of-day data from a telephone switch station. The S/P
converter 110 oonvefts the recelved serial data to parallel data
and outputs it to the controller 12. The CLI (caller line
indicator) is a function of the telephone switch to send the caller
information to a called party.

The controller 12 1s composed of a microprocessor
peripheral chip (MPC) 104 and a processor (CPU) 105. The MPC 104
is a chip having ports for peripheral circuits therein and has
predetermined functions including address decoding, timexr, ADPCM
control, and sound source control. The ADPCM converter 102 and
the ringer detector 103 of the network unit 10 are connected to
the MPC 104. The memory section 13 is also connected to the MPC

104. The processor 105 controls the operations of the telephone
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- base unit by running control programs stored in the memory section

=

13.

The memory.section 13 includes a read-only memoxry (ROM) 106,
a randem access memory (RAM) 107 and an electrically-erasable
programmable ROM (EEPROM) 108. The ROM 106 stores the control
programs including an automatic answering/recording control
program and a message management program as will be described later.
The RAM 107 is used to store received audio messages and othex
various data. The EEPROM 108 stores necessary parameters such
as an 1dentification number. |

Referring to Pig. 2. the RAM 107 includes two memory areas:
caller information area 201 and message recording area 202. The
caller information area 201 is used to store the caller information
received from the CLI receiver 1l including caller numbex (IDs),
time-cof-day data (TOD)., and message-stored ad&ress (ADD). The
callexr numbex (IDs) is a telepbone number of a calling party and
the time-of-day data TOD indicates the time and the date of the
~ incoming call. The message-stored address ADD indicates the
address of a recorded message in the message recording area 202.
The caller lnformation stored in caller information'area 201 is
structured as will be described later.

The message recording area 202 1s used to store ADPCM message
data of a caller received from the ADPCM converter 102 of the

network unit 0.

Referring to Fig. 3, the caller information area 201 stores

caller information in time sequence for each caller number. For
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example, when an incoming call of a caller number IDs; have occurred

M times, a éaller infoxmation group 301 for the caller number IDg,
is formed in the caller information area 201. The caller
information group 301 includes the callexr number IDgs foll;awed by
a sequential series of time-of-day data and address data: TODg; (1,
and ADDg (1), TODsi¢2y and ADDgy(3), ~ , and TODs10n and ADDgyqv) -
When a call of a caller number IDs, occurs between incoming
calls of the caller number ID;, another caller information group
302 is generated in the caller information area 202 and. each time

an incoming calls of the caller number IDs; occurs, the caller .

information 'I‘O_Dszm and ADDsz(1) is stored in time seguence within

the caller information group 302. It is the same with other caller

numbers IDsi, IDsa *** -

Since the recorded megsage can be accessed in the message
xecording area 202 accoxrding to the address ADD of the caller
information, it is not necessary to store the recorded messages
for each caller numbez".._ They may be stored at random 1n the message
recording area 202 regardless of the caller numbers. |

MESSAGE RECORDING OPERATION

Referring to Flgs. 4A and 4B, after initialization of the
RAM 107 a_nd other setting values such as a variable i as described
later, it is assumed that the telephone base unit .is .set to an
automatlc answering/xecording mode (step S10). 1In this mode, the
controller 12 monitors the ringer detection signal rec.eived £xrom
the ringer detector 103 to determine whether an incoming call

occurs (step S20). When the ringer detector 103 detects the
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ringing signal, the ringer detection signal is output to the MPC

104 of the controller 12. When receiving the ringer detection
signal, the MPC. 104 outputs an interrupt INT1 to the processor
105. The interrupt INT1 causes the processor 105 to determine |
that an incoming call ocours (YBS in step S20). Then the pr_oc'essor
105 reads the auvtomatic answering/recording control prograni £rom
tﬁe ROM 106 and starts running it.

First, the automatic answering/recording ¢ontrol program
running on the processor 105 detemﬁ'.ne"s";!hethe.r the message
recording area 202 is available (step S401). If new caller
information is allowed to be stored (YBS in step S401), then an
off-hook Opéra'cion is made to establish the connection, in other
words, an acknowledgment siénal is sent back (step S402). At the
same time, an output enable signal /OB is output £rom the ﬁpc 104
to the S/P oonverter 110 of the CLI receiver 1l to set the S/P
| converter 110 for a state that parallel data, that is, caller
information, can be gqtput to the prooeésor 105.

On the othar hand, when receiving caller information from
the telephone line LINE, the CLI modem 109 outputs an interrupt
INTZ to the processor 105. The interrupt INT2 causes the
processor 105 to start the megsage recording control as described
hereinafter.

The processor 105 waits for caller informat;on to be
received from the CLI receiver 11 (step S403). When receiving
caller information froxp the CLI receiver 11 (YES in step S403},

the processor 105 detects & caller number IDs (step S404) &and
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‘further the tme-of-day data TOD of the incoming call (étep §405).
Thereafter., the processor 105 sets up an address ADD for storing
an audio messége.m the message recording area 202 of the RAM 107
(step 5406). -Subsequently. the procesgor 105 controlg the
network unit 10 to send a response message to the telepﬁone line
LINE ('stap $407) and then to send an audio cue signal to the cailing
party (step S408). After receiving the audio cue signal, the
calling party will send a voice message to the called party.

When detecting the caller n,umber' .].:iJs (step S404), the
processor 105 searches the callexr :'..ntor.;nation area 201 for the
detected caller number IDs to detéml.ne whether the detected
caller number IDs exists in the caller information area 201 (step
S409). IXf not found (NO in step S409), the processor 105 stores
the caller information as a n;w caller onto the caller information |
area 201 (step S4io). Thereafter, the processor 105 increments
the variable i (the initial value is zero) by one (sStep S¢11) and
- the number N; of incoming oalls is set to1l (step S412). Therefore,
each time a new caller number is detected, the variable i is
incremented by one. Then, the processor 105 stores the ADPCM
message data received from the caller through the network unit
16 onto the messége igcording area 202 according to the set-up
address ADD (step S413).

On the other hand, if the detected caller number IDs is
identical to the callex number IDgy previously stored in the éaller
information area 201 (YES in step S409), then the processor 105

adds the received caller information to the area of the existing
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caller number ID;; (step S414). Thereafter, the number N, of
incoming calls corresponding to the caller .number IDs; is
incremented by one (step 5415). Therefore, each time a messaée
is réceived from the caller corresponding to the caller numbex
IDsy. the numbexr N; of incoming calls is 1hc.:r.'amented by one.
Thexreafter, the processor 105 stores the ADPCM message data
received from the ca;ler through the network unit 10 onto the
message recording area 202 according to the set-up address ADD
(step S413), S
MESSAGE MMG OPERATION
Referring to Fig. 5, when a message :eﬁlay is selected, the
processoxr 105 starts running the message replaying control program..
Pirst, a caller number of a_ message to be replayed is selected
depending on the number of incaming.uallé (step ss01).‘ In this
embodiment, priority is given to a caller.number having fhe
greatest number of incoming calls. Altexrnatively, priority may
be given to a caller n_x.nnber having the greatest number of recoxded
messages. Further, it is possible to avtomatically select the
caller numbérs in descending order of the number of incoming calls.
' After a caller number IDs has been selected as described
_ above, the processor 105 searches the caller information area 201
for time-of-day data TODgx and address ADDgx (step S502).
Thexreafter, the processor 105 sequentially reads an address ADDsx |
from the group of the selected caller number IDgx in order of the
time-of-day data TODgx (step S503). When reading one address ADDex,

the processor 105 replays the message recorded at that address
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ADDsx. 1In this mannex, all the recorded messages in the group of

11

the selected caller number IDgy are repiayed in order of TODg (step
S504). If the user wants to select the subsequept daller number
having the secox@ h;ighest priority (NO in step S505), then control
returns to the step S501. If the relay is ended (YES in step S505),
control returns to the main routine.

As @escribed above, the user can hear at the start a group
of messages received £rom a callex who made the most £requent calls.
Furthexr, in the case where a plurality of messages have been
received from a plurali'ty of callers, the messages can be replayed
for each caller according to the caller number groups stored in
the caller information area 201 as shown in Fig. 3. Thexefore,
it is easy to understand the import of the messages from the same
caller. |

cho:ding to the above embodiment, the caller information
is stored onto the callexr information area 201 in a caller-
by-caller basis as slgc?yn in Fig. 3. | However, the following method
may be employed with the same advantages.

When receiving a message from a caller, the caller
information is stored in time sequence onto the callex information
area 201 of the RAH 107. Thereafter, when a replay is done, the
processor 105 performs the sorting of the caller information in
the caller information area 201 ﬁsing the callexr number IDs as
a primary kxey and the t:l.me-of-day' data TOD as a se-cox.zdary key.
According to the result, the processor 105 replays the messages-

for each caller number. Further, by counting the messages for
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each caller number. as described before, the user can hear at the

si:art a group of messages received from a caller who made the most
frequent calls..
| EXAMPLE

Rgferring to Fig. 6, in the case where three mes_’sages have
been received for a caller number IDg, two messages for a caller
number IDs;, &nd one message for each of caller numbers IDs; and
IDs¢, the received caller information pleces are divided into four
groups 601-604 corresponding to the cailer numbers IDs;=IDs.
respectively. The group 601 of t_he. ca.l.‘l.e.'; number IDg incéludes
the first caller information consisting of TODsi¢:) and ADDei(s;.
the second caller information consisting of TODg;(2; and ADDgy(z;.
and the third caller information consist:l.né Of TODs1(3) 2nQ ADDsy(a).
in the order presented. The total number ﬁ; of messages is 3. )'.l‘he
group 602 of the caller number IDs; includes the first caller
iﬁformatiéu. consisting of TODsz(1) and ADDgy(y) @and the gecond caller

information consisu:gg of TODsy(2y and ADDgz(z; in the order

'presented. The total number N; of messages is 2. 'The group 603

of the caller number IDsy includes the first caller information
coi_x,sisting of TODga (1) and ADDgy(1). The total numbex N; of messages
is 1. The group 604 of the caller number IDg includes the fixrst
caller .Mfomafion consisting of TODs,(1; and ADDse(1). The total

number N; of messages 1s 1.
In this case, the greatest number of messages is Ny = 3 for
the caller number ID;;. Therefore. highest priority is given to

the group 601 of the caller number IDs; and the message stored at
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the address ADDg (1) is replayed at the start. Subseguently, the

13

messages stored at the addresses ADDg ;, and ADDgy(3) are
successively replayed. Thereafter, the group 602 of the caller
numbexr IDQz having the second highest priority and then the groups
603 and 604 can be replayed similarly depending on the user's
instructions. '

Needless to say., the user can select the. callér number to
be replayed at the gtart. If the group 602 of the caller nﬁbez
IDs: having the second highest priority ic selécted._ the message
stored at the address ADDgz(y) is replayed at the start.
Subsequently, the message stored at the address ADDegy(2) is
replayed. |

CONVENTIONAL EXAMPLE FOR COMPAl.zISIQN
As shown in Fig. 7, a replay accoxding to the 1_:::10:: art 1is

performed in & time sequence basis. More specifically, in the

" case where three messages have been Teceived for a caller number

IDs3, two messages f°f a caller nuprer IDg;, and one message for
each of ;al.ler numbers IDs; and IDg¢ in random intervals. these
Dieces of reaeived caller information are stored in order of
time-of-day data TOD. The messagés are replayed in the same time
sequence. '

In the case where a desired caller number is selected by
the user pressing a key, the messages corresponding ‘!:o the caller
information pleces 701, 702 and 703 are selectively replayed.
However, the caller information pieces 701, 702 and 703 for the

same caller cannot be consecutively replayed. It is necessary
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In the above embodiment, the present invention is applied

to select each caller number.

to a cordless telephone base unit. However, the present invention
is not limited to the embodiment.. The present invention may be
applied to any type of automatic telephone recording/replaying
machine and a telephone such as a cellular mobile telephone with
that function. Further, the present invention can be applied to
a telephone switch system provided with message recording
equipment which can be accessed by a temin'é.i and transmit messages
to the terminal.

" According to the present invention. in the case where a
plurality of messages have been received £xrom a plurality of
callers. the messages can be replayed for eacﬁ caller. Therefore,.
it is easy to understand the import r.\.f the messages £rom the same
caller. Pu'rt:h_er. by counting the incoming calls or thé recorded
messages for each caller, the user can hear at the start a group
of messages receiveﬂ-from a caller who made the most freéuent

. calls.
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1.  An apparatus for recording and yeplaying a message
recelved from a calling party through a telephone line,
comprising:

a memoxy for storing a plurality of messages received

from a plurality of calling parties; and
a replay controller for reple'&ing the messages s‘l;ored -

in the memory in calling parties using caller information for each

of the calling parties.

2. The apparatus according to claim 1, wherein the
Xeplay controller groups the messages for each of the calling
parties and then replays a group of messages for a selected one
of the calling parties.

3_. The apparatus according to claim 2, wherein the
replay controller replays messages lncluded in the group in time

seduence.

4. The apparatus according to claim 1, wherein the
replay controllexr comprises:
a counter for counting incoming calls for sach of the

calling parties to produce an incoming call count; and

— a controller for replaying messages for & calling
Has Been Replaced
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party selected from the calling parties in descending ordexr of

the incoming call count.

5. . The apparatus according to claim 1, wherein the
replay controller comprises:
a counter for counting messages for each of the
calling parties to produce a message count; and
a controller for first repiayi.ng messages fon.r: a
calling paxrty selected from the call.i.ng- "pa.rt:l.es. in descending

order of the message count.

6. The apparatus according to claim 1, wherein the
. 1

replay controller first replays messages for a desired calling

party selected by a selection instruction.

7. An apparatus for recoxrding and replaying a message
received from a call.:mg party throug.h a telephone line,
compris:!.ngz

a firét memory for storing a plurallty of messages
received from a plurality of calling parties;

a second memory for storin§ a plurality of caller
information pieces each including a caller numbex and an addreés
of the first memory storing a message corresponding to the caller

number;
a manager for managing the messages. to he replayed

using the caller information pleces stored in the second memory



. I
This Sheet Has Been Replaced

(AR y R

such that the caller information pieces are divided into a
pPlurality of groups each corresponding to a different calling
party. and

a replay controller for replaying messages

corresponding to a selected group of caller information pieces.

8. The apparatus according to claim 7, wherein the
manager sorts the caller information pileces included in each of

"the groups in time sequence.
9.  The apparatus according to claim 7, wherein the
manager comprises:
a counter for counting incoming calis for each of the
. groups to produce an incoming call count:; and
a processor for divid}ng- the caller infox;xnation
pleces into a plurality of groups each corres.ponding toadifferent
callling party and gij_ring highést selection priority to a gro;:p

having the greatest lncoming call count.

10. 'J.'hé apparatus according to claim 7, wherein the
manager comprises:
a counter for counting messages for each of the
calling partles to produce a message count; and '
a processor fox d.tviding the caller information
Pieces into a plurality of groups each coxrresponding to a different

calling party and giving highest selection priority to a group
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having the greatest message count. ”IIII
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11. The apparatus according to claim 7, wherxein the

manager f£irst selects a calling perty depending on a selection

instruction received from outside.

12. A :ﬁetb.od for recording and replaying a message
received from a calling party through a telephone line, comprising

LR
.

. the steps of:

a) storing a plurality of meésages received from a
plurality of calling parties;- -a.nd |

b) replay.:i.ng the maessages stored in calling parties

using caller information for each of the calling parties.

13, The method according to claim 12, wherein the step
b). comprises the steps of: '
grouping the messages fbr each of the calling
part:ies:_ and
| :céplaying a group of messages for a selected one of

the calling parties.

4. The method according to .claim 13, wherein messages

included in the group are replayed in time sequence.

15. The method according to claim 12, wherein the step

b) comprises the steps of:
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counting incoming calls for each of the calling
parties to produce an incoming call count:-and -
replaying messages for a calling party selected from

the calling parties in descending ordex of the incoming call count.

16.° The method according to claim 12, wherein the step
b) comprises the steps of:
counting messages for each of the ca.ll'ing parties to
produce a message count; and = |
replaying messages for a calling party selected from
the calling parties in descending order of the message count.
17. _The method according to claim 12, wherein the step
b) compr:nses the steps of: | |
' replaying messages for a desi.red calling party
selected by a-selection instruction.
i8. A cordless telepbone base apparatus comprising an
automatic anmfering/reoordin.g device for recording and replaying
a message received from a calling party through a telephone line,
the automatic an;swering/recording device comprising: |
a memory for storing a plurality of messages received
€rom a plurality of calling parties; and
a replay controller for replaying the méss;ages stored

in the memory in calling parties usihg caller infoxmation for each

of the calling parties.
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1s. A portable telephone apparatus comprising an

automatic answering/récording device for.recording and repla:}ing
a message received f£rom a calling party through a telephone line,
the automatic answering/recording device comprising:

a memory for storing a plurality of messages received
from a plurality of calling parties; and

areplay éontroller for replaying the messages stoxred
in the memory in calling parties using ca.uer information for each

of the calling parties.

20. A telephone switch system comprising an automatic
answering/recording device for recording and replaying a message
received from a f:all:_Lng party depending on an ‘automatic answering -
setting instruction received £from a called party. the automatic
énsweringlrecording device comprising: .

a memory f0r storing a pluxallty of messages received

from a plurality of calling parties; and

a replay controller for replaying the messages stored
in ;he memory in calling parties using caller information £oxr each

of the calling partles.
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